Effect of glucose deprivation of GLUT 1 expression in 3T3-L1 adipocytes.
Elevated glucose transport rates during glucose deprivation are phenomena that have been observed in several different types of cells in culture. We show here that glucose transport rates in 3T3-L1 adipocytes increased by 10-fold within 18 h in response to glucose deprivation, confirming earlier work by Van Putten and Krans (Van Putten, J. P. M., and Krans, H. M. J. (1985) J. Biol. Chem. 260, 7996-8001). Mannose and 3-O-methylglucose (a nonmetabolizable glucose analog), but not fructose or galactose, blocked the increase in transport activity. Although the increase in transport was dependent on new protein synthesis, only a small and transient increase in GLUT 1 mRNA (less than 2-fold) was observed. In addition, the level of the normal isoform of GLUT 1 (46 kDa) did not increase. A lower molecular mass isoform (37 kDa) was observed but not until 15 h after glucose removal, the appearance of which was clearly not correlated with the increase in activity. Further, the extracellular glucose concentration required to elicit accumulation of this form (p37) was 2 orders of magnitude less than that required for transport stimulation (5 microM versus 500 microM glucose; p37 accumulation and transport activation, respectively). Interestingly, p37 was seen in the presence of galactose, but not fructose, despite elevated transport activity with either sugar. The p37 isoform was slightly larger than N-glycosidase F-treated GLUT 1 (36 kDa), implying that this form is still glycosylated, albeit incompletely. It is not known if p37 is functional, but the time- and sugar-dependent appearance of the lower isoform suggests that p37 is not responsible for starvation-induced transport but potentially represents an underglycosylated precursor of the normal, 46-kDa isoform of GLUT 1.